The adaptive imbalance to genotoxic stress: genome guardians rear their ugly heads.
An adaptive response of the genome-protection machinery occurs in cells exposed to genotoxic stress. This machinery includes the p53 and retinoblastoma protein pathways, which are not mutually exclusive from other adapting machinery including DNA repair, cell cycle checkpoints, apoptosis and endogenous metabolizing and antioxidant enzymes. The adaptive changes occur in chronic inflammation and in cigarette smokers associated with a high cancer risk, and are an attempt to keep cells healthy. However, there is increasing evidence that this response may have deleterious effects. Here, key pathways that adaptively respond to genotoxic stress are reviewed and mechanisms by which this response may have pro-carcinogenic implications are discussed.